Introduction
Recently there has been some interest in using the magnetic (1) where H is the azimuthal component of H, a is the conductivity and p is the permeability. The For the antiproton collection lens, the operating parameters'0 will be 6/ro -0.45 and a -1300 sec-'. The time dependence of the penetration of the field into the lithium is shown in Fig. 1 .
The time at which the field is most linear depends on 6/r and a. This time can be calculated as follows.11 DefiPe the quantity
as a measure of the deviation of the field from linearity, with G(t) equal to the slope of the best fit to a straight line.
The expectation value of (3) and performing the integration.
The time at which <(AH)2> is minimum is the time at which the field is most linear. Fig. 2 An expression for the current density may be derived by taking the curl of the expression for given in (2) . An expression for heating due to ohmic losses can be found by evaluating the integral I'M dtdV. This will be done assuming constant resistivity during the pulse and then a method for taking into account a changing resistivity will be given. The radial distribution of heat is given by q (r) = pf J2dt These results were derived assuming a constant resistivity.
An approximation which can be used to take into account the temperature dependence of resistivity is given by Knoepfel. 13 The resistivity can be parameterized by p = po (1 bQ) where b is the heat factor and Q the increase of heat content relative to 0°C. In the solid phase Q = cAT. In order to understand the focusing properties as well as the power and cooling requirements for operating the antiproton collection lithium lens, it is necessary to understand the penetration of a magnetic field into a pulsed lithium cylinder. Maximum linearity occurs after the current has peaked. To achieve the required gradient at the time of maximum linearity, the peak current has to be scaled accordingly. (For the collection lens, 670 kA peak current is required if the current is to be 500 kA when the field is most linear.) Joule heating increases in a nonlinear manner from a minimum along the axis to a maximum at the surface of the cylinder. It can be decreased by decreasing the pulse width, and hence the skin depth 6 but this is done at the expense of linearity.
